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7-(Diethylamino)-4-hydroxy-2H-chromen-2-one (6)
To a solution of 3-(N,N-diethylamino)phenol (5.0 g, 30.3 mmol, 1 equiv) in dry toluene (60 mL) was added diphenyl malonate (7.75 g, 30.3 mmol); this reaction mixture was refluxed for 12 h.
The reaction mixture was then cooled to room temperature and crystals formed and were filtered off and washed with hexane (3 × 30 mL), dried under vacuum to give 6 as a grey amorphous powder (6.42 g, 91%). 1 
4-Chloro-7-(diethylamino)-2-oxo-2H-chromene-3-carbaldehyde (7)
POCl 3 , DMF To a solution of 7-diethylamino-4-hydroxycoumarin 6 (3.0 g, 12.9 mmol, 1 equiv) in dry DMF (15 mL) was added phosphorus oxychloride (1.56 mL, 16.7 mmol, 1.3 equiv) and stirred at 60 °C 12 h.
Then, the reaction mixture was cooled to room temperature, poured into aqueous solution of sodium acetate (10 g in 200 mL) and stirred for 1 h. The orange precipitate formed was recovered by filtration and washed with water (2 × 50 mL) to give crude a product which was recrystallized from absolute ethanol afforded 7 as orange crystals ( 2.84 g, 79 % To a stirred solution of compound 7 (140 mg, 0.5 mmol) in anhydrous DMF (10 mL) were added K 2 CO 3 (69 mg, 0.5 mmol) and n-BuSH (54 µL, 0.5 mmol). The mixture was stirred at room temperature for 6 h. Then, the reaction mixture was diluted with water (20 mL). The aqueous layer was extracted with EtOAc (4 × 20 mL) and then combined organic layers which were washed with water, brine, dried (Na 2 SO 4 ) and then concentrated. The crude residue was purified by silica gel column chromatography using hexane:EtOAc (5:1) to give 9 as a yellow solid (132 mg, 79 %). 
